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IN THE SPECIFICATION 



Please amend page 1 by inserting the following heading between the title of the 
invention and the first paragraph: 

"FIELD OF THE INVENTION" 



Please amend page 1 by inserting the following heading between the first and second 
paragraphs: 

"BACKGROUND OF THE INVENTION" 



Please amend page 2 by inserting the following heading on line 17: 

"SUMMARY OF THE INVENTION" 



Please amend page 9 by inserting the following heading on line 4: 

"BRIEF DESCRIPTION OF THE DRAWINGS" 



Please amend page 9 by inserting the following heading on line 30: 

"DETAILED DESCRIPTION OF THE INVENTION" 



Please amend page 16 by inserting the following language between the "CLAIMS" 
heading and claim 1 : 

We claim:" 



Please amend pages 2-8 by deleting the text beginning on page 2 line 24 and ending 
on page 8 line 14 as follows: 

" Actively controlling the axial position of the rotors within th e stator in r e al tim e in 
respons e , for exampl e , to op e rational conditions within th e pump allows a clearanc e b e tween 
th e rotors and th e stator to b e incr e as e d, d e cr e as e d or maintained at a constant l e v e l as 
n e c e ssary during use of the pump. — For e xampl e , th e rotor to stator clearance can b e 
increas e d or even maximis e d wh e n the pump is switch e d off following pumping of sticky or 
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du s ty atmosph e res, go as to pr e v e nt probl e ms occurring upon r e start. — Th e axial cl e aranc e 
between rotor and stator can fill with proc e ss deposits during op e ration, and wh e n the pump 
is stopp e d the rotors will cool and shrink on to the proc e ss d e posits, potentially locking th e 
pump. — Moving th e rotors r e lativ e to th e stator can allow th e axial cl e arance to incr e as e wh e n 
th e pump is stopp e d, th e r e by incr e asing the likelihood of th e pump r e starting. — Onc e th e 
pump has start e d, th e axial cl e aranc e can th e n b e r e duc e d back to a normal running clearance 
during op e ration of th e pump. 

Alt e rnatively, or additionally, tho rotors can bo actively mov e d clos e r to th e stator surfac e 
during us e of th e pump to scrape off process m e dia built up on th e stator surface. 

The rotor to stator clearanc e may also bo controll e d to optimise pump p e rformanc e for 
diff e r e nt pump e d gas sp e ci e s. — For e xampl e , th e cl e aranc e can b e decreas e d or incr e as e d 
wh e n pumping hydrog e n or an in e rt gas such as argon so as to achi e ve optimum performanc e 
without pump s e izur e . 

This movem e nt of th e rotors within th e stator can significantly r e duce tho effect of 
operational variabl e s, such as backpr e ssur e , running t e mp e ratur e s and gas typ e , on pump 
performance. — Furthermore, tho ability to activ e ly control rotor position can r e lax th e 
manufacturing pr e cision of compon e nts. — This can bring a significant r e duction in cost du e to 
the pot e ntial r e moval of grinding op e rations and th e r e duction in scrap levels. 

For e xample, in one embodiment th e pump compris e s means for e ffecting axial movem e nt of 
th e rotors in respons e to an axial load g e n e rat e d in th e rotors during operation of th e pump. 
Wh e n in operation, int e rnal pr e ssure within a pump produc e s an axial thrust load in th e rotor. 
This thrust load is proportional to the amount of gas compression work b e ing perform e d by 
tho pump and hence the input pow e r requirements of th e pump. — For e xampl e , th e e ffici e ncy 
of gas compr e ssion of a screw pump is, to a largo extent, dictated by th e cl e arance b e tw ee n 
th e int e rnal surfac e of the stator which carri e s th e scr e w thr e ad e d rotors and th e rotors 
themselves. — Where the rotors ar e tap e r e d, they may be mov e d both simultan e ously and 
synchronously away from th e stator face effectiv e ly increasing tho radial cl e arance, r e ducing 
th e compression and h e nc e th e power input requir e m e nts. — Similarly, taper e d Roots rotors 
may b e mov e d both simultan e ously and synchronously away from th e stator face effectively 
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incr e asing th e radial cl e aranc e , r e ducing the compression and h e nco tho pow e r input 
r e quirements. 

Each rotor is typically mount e d on, or int e gral with, a r e sp e ctiv e shaft rotatably mounted 
within th e pump, th e pump comprising a b e aring ass e mbly for rotatably supporting th e shaft s 
r e lativ e to th e stator. — In pr e f e rred embodiments, th e m e ans for e ffecting axial mov e m e nt of 
tho rotors compris e s m e ans for moving tho b e aring assembly relativ e to the stator. — For 
e xample, in on e embodim e nt, the bearing ass e mbly is fre e to move in an axial direction 
within a housing, th e m e ans for e ff e cting axial mov e ment of th e rotors comprising a spring 
m e chanism arrang e d with r e sp e ct to a rotor such that wh e n th e rotor is subject e d to an axial 
load, th e spring m e chanism compr e sses or e xt e nds causing an axial r e active load. 

Wh e n an axial load generat e d in a rotor tends to caus e axial displac e ment of the rotor and 
b e aring assembly, th e spring may bo compressed or extend e d (d e pending on its position). 
Assuming th e load do e s not e xc ee d th e e lastic limit of the spring, th e spring will react to vary 
th e axial position of th e rotor. — By selecting a spring with a suitable spring constant, th e 
arrang e m e nt can b e us e d to vary th e rotor to stator cl e aranc e giving a r e lativ e ly constant l e v e l 
of gas compression work over a wide rang e of inl e t pr e ssur e s, thereby mod e rating th e pow e r 
input r e quirem e nts of th e pump. 

In oth e r e mbodim e nts, th e pump compris e s control m e an s for activ e ly controlling operation 
of th e means for e ff e cting axial mov e m e nt of th e rotors. — For e xampl e , a piston or oth e r 
actuator may b e provid e d for moving th e rotors, th e control m e ans controlling mov e m e nt of 
the actuator to control th e axial position of th e rotors. — In pr e f e rred embodim e nts, tho control 
m e ans controls a motor adapt e d to rotat e a drive shaft that engages the actuator so as to 
axially mov e th e actuator r e lativ e to th e stator with rotation of th e driv e shaft. — Th e driv e 
shaft may, for example, comprise a load screw passing through a conformingly thr e ad e d 
ap e rtur e in th e actuator. — Alternativ e ly, th e control m e ans may comprise on e or more 
electromagnets for moving the actuator. 

Any oth e r conv e ni e nt m e chanism for accurately moving tho rotors relative to the stator may 
b e provid e d. — For e xampl e , a pi e zo e l e ctric actuator may b e provid e d, which deforms in 
response to a voltage supplied thereto by tho control means to movo th e rotors within th e 
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stator. Alt e rnativ e ly, a m e tallic ring, tube or oth e r e lem e nt can be provided, which is 
s e l e ctiv e ly h e at e d by th e control m e ans go that the r e sulting th e rmal e xpansion of the el e m e nt 
caus e s th e rotors to mov e within th e stator. — The most appropriat e m e chanism can bo chos e n 
for th e ext e nt of th e r e quir e d mov e m e nt of the rotors r e lative to the stator. — For exampl e , for 
North e y rotors, th e maximum r e quir e d movement may b e l e ss than 100 microns, wh e r e as for 
tap e r e d screw rotors the r e quir e d movement may b e around 1 mm. 



Wh e r e mov e ment of the rotors is e ffected by movement of the bearing assembly r e lativ e to 
th e stator, th e actuator may conv e niently compris e part of, or is carri e d by, a housing for the 
b e aring ass e mbly. Th e housing for the bearing ass e mbly pr e f e rably carries an internal 
sealing m e chanism for th e pump. — This b e aring ass e mbly pref e rably supports one end of e ach 
shaft, with a s e cond b e aring ass e mbly being provid e d for supporting th e other end of e ach 
shaft. — This bearing assembly may b e fix e d relative to th e stator or may b e arrang e d to mov e 
with th e shafts. — A housing for this latt e r s e cond b e aring assembly may also carry an int e rnal 
s e aling m e chanism for th e pump. — This can e nsur e that mov e ment of th e shafts r e lativ e to the 
stator do e s not compromis e th e int e rnal pump s e aling. 

On e or both of th e housings for th e b e aring ass e mblies may d e fine an end surface of th e 
stator so that th e e nd surfac e mov e s with th e rotors as th e axial position of th e rotors is 
adjust e d, ther e by avoiding collision b e tw ee n the e nds of th e rotors and th e e nd surfac e s of th e 
stator by maintaining a constant cl e arance b e tw e en th e ends of th e rotors and th e e nd surfac e s 
of th e stator. 



The control d e vice may b e configur e d to r e ceiv e a signal indicative of an operational 
param e t e r of th e pump, and to control th e axial position of th e rotors in d e p e nd e nc e of this 
signal. — Th e op e rational param e t e r may includ e on e of th e t e mperature of and/or within th e 
stator, ultimat e vacuum calibration at start up, backpr e ssur e , e xhaust t e mperatur e , pow e r 
consumption and inlet pressure. — In relation to temperature, cooling water ups e t s could creat e 
a probl e m in that thermal shocking can distort th e stator to such an e xt e nt that th e rotor mak e s 
contact with the stator. — By m e asuring th e stator t e mp e rature and incoming wat e r 
t e mp e ratur e , it is possibl e to d e t e ct th e ons e t of a s e izur e condition and prot e ct th e pump by 
increasing th e rotor to stator clearance as thermal shock occurs. — High backpressure results in 
an incr e as e in internal gas temp e ratur e and rotor to stator diff e rential, which could load to 
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pump seizure, — By measuring the internal gas temp e ratur e it is possible to modify th e rotor to 
stator cl e aranc e to accommodat e th e incr e as e in backpr e ssur e . — In relation to power 
consumption, the control device may bo configured to r e ceiv e a signal indicativ e of the pow e r 
consumption of a motor for rotating th e rotors, and to control actuation of the actuator in 
respons e th e reto. 

Alt e rnatively, or in addition, th e control moans may comprise a s e n s or for d e t e cting th e siz e , 
or the rate of chang e , of the cl e aranc e between the rotors and the stator, and is configured to 
control the moans for e ff e cting axial mov e m e nt of th e rotors in r e spons e to an output from th e 
s e nsor. — Th e s e nsor may b e conv e niently provided by a Hall e ff e ct s e nsor. — The sensor can 
b e calibrat e d by det e rmining th e position of the rotors within th e pump when ther e is z e ro 
axial cl e arance b e tw e en the rotors and th e stator. — This could b e achi e v e d by moving the 
rotors axially until contact occurs (with th e rotors non rotational) either b e fore us e or onc e 
th e pump has warm e d up in ord e r to account for thermal effects. — Alt e rnativ e ly, th e se th e rmal 
e ff e cts could be built into th e control moans, so that they are taken into account wh e n 
d e t e rmining tho siz e of th e axial cl e aranc e from a signal output from th e s e nsor. 

Th e m e ans for e ff e cting axial mov e m e nt of th e rotors is pr e ferably arrang e d so as to onsuro 
both rotors ar e maintain e d in th e samo axial position, but may also be configured so as to 
permit relative axial mov e m e nt b e tw ee n the rotors. — Typically, such r e lativ e movement will 
b e within the limits of rotor contact and might b e used with th e rotors in op e ration to scrap e 
off proc e ss media build up on th e flanks of th e rotors or to allow fin e tuning of tho timing. 
Th e r e lative mov e m e nt b e tw ee n th e rotors can bo achieved using ind e pend e nt m e an s for 
e ff e cting axial mov e m e nt of each rotor, for e xampl e r e spectiv e actuator arrang e m e nts as 
pr e viously m e ntioned. — An associat e d control device may b e configur e d to actuate mov e m e nt 
of th e rotors indep e nd e ntly of on e anoth e r. This could bo don e while th e rotors ar e stationary 
by monitoring the achi e vabl e trav e l of a rotor, or whil e operating at full spood by monitoring 
shaft torqu e or motor curr e nt. 

Wh e r e th e rotors have int e rm e shing scr e w thr e ads, at l e ast part of th e scr e w thr e ads 
pr e ferably has an outside diamet e r that tap e rs docr e asingly in a direction from th e pump inl e t 
to th e e xhaust of th e pump. — In on e e mbodim e nt, each scr e w thr e ad has a diameter that 
gradually decreases from tho pump inlot to th e exhaust. — In another e mbodiment, only part of 
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the Gcr e vv thread of each rotor has an outsid e diameter that tapers towards tho exhaust of the 
pump, th e r e maind e r of the scr e w thread having a substantially constant diameter. — There are 
a numb e r of advantag e s particularly associat e d with this latt e r e mbodim e nt. — Firstly, vacuum 
pump exhaust gas temperatur e s vary with running conditions, and hav e an effect on the rotor 
to stator clearance at th e e xhaust (low vacuum) e nd of the pump. — Control of th e rotor to 
stator cl e aranc e in th e e xhaust stages allows th e optimisation of p e rformance and pow e r 
con s umption. — Th e inl e t (high vacuum) t e mp e ratur e do e s not vary as consid e rably as th e 
e xhaust and h e nce rotor to stator control in th e inl e t stag e s is of l e ss e r importance. — Secondly, 
during roughing (pumping larg e volum e s of gas at or n e ar atmospheric pr e ssure) p e rformanc e 
can be optimis e d by bypassing th e low vacuum stag e s of th e pump. — Th e rotor to stator 
clearanc e in th e exhaust stages can bo increas e d to act as a pr e ssure r e li e f valve, with th e 
rotor to stator clearanc e at th e inlet stag e s r e maining constant so as to maximis e pumping 
effici e ncy. — Wh e r e th e rotors ar e , at l e ast in part, taper e d, th e siz e of the radial clearance 
betw ee n th e rotors and the stator can b e d e t e rmin e d from th e size of the axial cl e aranc e 
b e tw e en th e rotors and th e stator. — Th e r e lationship betw ee n th e axial and the radial 
cl e aranc e s can b e e stablish e d during t e sting. 

The rotors may b e puls e d b e tw ee n two axial positions to remov e proc e ss deposits in tho axial 
cl e aranc e s between tho rotors and the stator. — For e xampl e , th e control d e vice may b e 
configur e d to move th e rotors at a first sp ee d in one axial dir e ction to increase th e axial 
cl e aranc e b e twe e n the rotors and th e stator, and to move th e rotor s at a s e cond sp ee d diff e r e nt 
from th e first sp e ed to d e cr e as e th e axial cl e aranc e b e tw e en th e rotors and tho stator. — fe 
order to pr e vent tripping of the pump motor, th e rat e of decr e as e of the axial cl e aranc e is 
pr e f e rably gr e at e r than th e rat e of increas e of th e axial clearanc e . — A linear oncodor may b e 
provided to prevent seizure at th e extr e miti e s of th e axial positions of tho rotors. " 

Please amend page 9 by deleting the text on line 1 and ending on line 2 as follows: 

" F e atures describ e d abov e in r e lation to th e first aspect of the inv e ntion are e qually 
applicabl e to the m e thod asp e cts of th e inv e ntion, and vice v e rsa. " 

Please amend page 9 by inserting the following text before line 31 as follows: 
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" In accordance with one aspect of the present invention, there is provided a dry pump 
comprising a stator housing first and second intermeshing rotors adapted for counter-rotation 
within the stator, and means for effecting axial movement of the rotors within the stator to 
vary at least one clearance between the rotors and the stator during use of the pump. 

Actively controlling the axial position of the rotors within the stator in real time in response, 
for example, to operational conditions within the pump allows a clearance between the rotors 
and the stator to be increased, decreased or maintained at a constant level as necessary during 
use of the pump. For example, the rotor to stator clearance can be increased or even 
maximised when the pump is switched off following pumping of sticky or dusty atmospheres, 
so as to prevent problems occurring upon restart. The axial clearance between rotor and 
stator can fill with process deposits during operation, and when the pump is stopped the 
rotors will cool and shrink on to the process deposits, potentially locking the pump. Moving 
the rotors relative to the stator can allow the axial clearance to increase when the pump is 
stopped, thereby increasing the likelihood of the pump restarting. Once the pump has 
started, the axial clearance can then be reduced back to a normal running clearance during 
operation of the pump. 

Alternatively, or additionally, the rotors can be actively moved closer to the stator surface 
during use of the pump to scrape off process media built up on the stator surface. 

The rotor to stator clearance may also be controlled to optimise pump performance for 
different pumped gas species. For example, the clearance can be decreased or increased 
when pumping hydrogen or an inert gas such as argon so as to achieve optimum performance 
without pump seizure. 

This movement of the rotors within the stator can significantly reduce the effect of 
operational variables, such as backpressure, running temperatures and gas type, on pump 
performance. Furthermore, the ability to actively control rotor position can relax the 
manufacturing precision of components. This can bring a significant reduction in cost due to 
the potential removal of grinding operations and the reduction in scrap levels. 
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For example, in one embodiment the pump comprises means for effecting axial movement of 
the rotors in response to an axial load generated in the rotors during operation of the pump. 
When in operation, internal pressure within a pump produces an axial thrust load in the rotor. 
This thrust load is proportional to the amount of gas compression work being performed by 
the pump and hence the input power requirements of the pump. For example, the efficiency 
of gas compression of a screw pump is, to a large extent, dictated by the clearance between 
the internal surface of the stator which carries the screw threaded rotors and the rotors 
themselves. Where the rotors are tapered, they may be moved both simultaneously and 
synchronously away from the stator face effectively increasing the radial clearance, reducing 
the compression and hence the power input requirements. Similarly, tapered Roots rotors 
may be moved both simultaneously and synchronously away from the stator face effectively 
increasing the radial clearance, reducing the compression and hence the power input 
requirements. 

Each rotor is typically mounted on, or integral with, a respective shaft rotatably mounted 
within the pump, the pump comprising a bearing assembly for rotatably supporting the shafts 
relative to the stator. In preferred embodiments, the means for effecting axial movement of 
the rotors comprises means for moving the bearing assembly relative to the stator. For 
example, in one embodiment, the bearing assembly is free to move in an axial direction 
within a housing, the means for effecting axial movement of the rotors comprising a spring 
mechanism arranged with respect to a rotor such that when the rotor is subjected to an axial 
load, the spring mechanism compresses or extends causing an axial reactive load. 

When an axial load generated in a rotor tends to cause axial displacement of the rotor and 
bearing assembly, the spring may be compressed or extended (depending on its position). 
Assuming the load does not exceed the elastic limit of the spring, the spring will react to vary 
the axial position of the rotor. By selecting a spring with a suitable spring constant, the 
arrangement can be used to vary the rotor to stator clearance giving a relatively constant level 
of gas compression work over a wide range of inlet pressures, thereby moderating the power 
input requirements of the pump. 

In other embodiments, the pump comprises control means for actively controlling operation 
of the means for effecting axial movement of the rotors. For example, a piston or other 
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actuator may be provided for moving the rotors, the control means controlling movement of 
the actuator to control the axial position of the rotors. In preferred embodiments, the control 
means controls a motor adapted to rotate a drive shaft that engages the actuator so as to 
axially move the actuator relative to the stator with rotation of the drive shaft. The drive 
shaft may, for example, comprise a lead screw passing through a conformingly- threaded 
aperture in the actuator. Alternatively, the control means may comprise one or more 
electromagnets for moving the actuator. 

Any other convenient mechanism for accurately moving the rotors relative to the stator may 
be provided. For example, a piezoelectric actuator may be provided, which deforms in 
response to a voltage supplied thereto by the control means to move the rotors within the 
stator. Alternatively, a metallic ring, tube or other element can be provided, which is 
selectively heated by the control means so that the resulting thermal expansion of the element 
causes the rotors to move within the stator. The most appropriate mechanism can be chosen 
for the extent of the required movement of the rotors relative to the stator. For example, for 
Northey rotors, the maximum required movement may be less than 100 microns, whereas for 
tapered screw rotors the required movement may be around 1 mm. 

Where movement of the rotors is effected by movement of the bearing assembly relative to 
the stator, the actuator may conveniently comprise part of, or is carried by, a housing for the 
bearing assembly. The housing for the bearing assembly preferably carries an internal 
sealing mechanism for the pump. This bearing assembly preferably supports one end of each 
shaft, with a second bearing assembly being provided for supporting the other end of each 
shaft. This bearing assembly may be fixed relative to the stator or may be arranged to move 
with the shafts. A housing for this latter second bearing assembly may also carry an internal 
sealing mechanism for the pump. This can ensure that movement of the shafts relative to the 
stator does not compromise the internal pump sealing. 

One or both of the housings for the bearing assemblies may define an end surface of the 
stator so that the end surface moves with the rotors as the axial position of the rotors is 
adjusted, thereby avoiding collision between the ends of the rotors and the end surfaces of the 
stator by maintaining a constant clearance between the ends of the rotors and the end surfaces 
of the stator. 
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The control device may be configured to receive a signal indicative of an operational 
parameter of the pump, and to control the axial position of the rotors in dependence of this 
signal. The operational parameter may include one of the temperature of and/or within the 
stator, ultimate vacuum calibration at start up, backpressure, exhaust temperature, power 
consumption and inlet pressure. In relation to temperature, cooling water upsets could create 
a problem in that thermal shocking can distort the stator to such an extent that the rotor makes 
contact with the stator. By measuring the stator temperature and incoming water 
temperature, it is possible to detect the onset of a seizure condition and protect the pump by 
increasing the rotor to stator clearance as thermal shock occurs. High backpressure results in 
an increase in internal gas temperature and rotor to stator differential, which could lead to 
pump seizure. By measuring the internal gas temperature it is possible to modify the rotor to 
stator clearance to accommodate the increase in backpressure. In relation to power 
consumption, the control device may be configured to receive a signal indicative of the power 
consumption of a motor for rotating the rotors, and to control actuation of the actuator in 
response thereto. 

Alternatively, or in addition, the control means may comprise a sensor for detecting the size, 
or the rate of change, of the clearance between the rotors and the stator, and is configured to 
control the means for effecting axial movement of the rotors in response to an output from the 
sensor. The sensor may be conveniently provided by a Hall effect sensor. The sensor can 
be calibrated by determining the position of the rotors within the pump when there is zero 
axial clearance between the rotors and the stator. This could be achieved by moving the 
rotors axially until contact occurs (with the rotors non-rotational) either before use or once 
the pump has warmed up in order to account for thermal effects. Alternatively, these thermal 
effects could be built into the control means, so that they are taken into account when 
determining the size of the axial clearance from a signal output from the sensor. 

The means for effecting axial movement of the rotors is preferably arranged so as to ensure 
both rotors are maintained in the same axial position, but may also be configured so as to 
permit relative axial movement between the rotors. Typically, such relative movement will 
be within the limits of rotor contact and might be used with the rotors in operation to scrape 
off process media build up on the flanks of the rotors or to allow fine tuning of the timing. 



11 



International Application No. 
PCT/GB2004/004660 



National Stage 
Preliminary Amendment 



The relative movement between the rotors can be achieved using independent means for 
effecting axial movement of each rotor, for example respective actuator arrangements as 
previously mentioned. An associated control device may be configured to actuate movement 
of the rotors independently of one another. This could be done while the rotors are stationary 
by monitoring the achievable travel of a rotor, or while operating at full speed by monitoring 
shaft torque or motor current. 

Where the rotors have intermeshing screw threads, at least part of the screw threads 
preferably has an outside diameter that tapers decreasingly in a direction from the pump inlet 
to the exhaust of the pump. In one embodiment, each screw thread has a diameter that 
gradually decreases from the pump inlet to the exhaust. In another embodiment, only part of 
the screw thread of each rotor has an outside diameter that tapers towards the exhaust of the 
pump, the remainder of the screw thread having a substantially constant diameter. There are 
a number of advantages particularly associated with this latter embodiment. Firstly, vacuum 
pump exhaust gas temperatures vary with running conditions, and have an effect on the rotor 
to stator clearance at the exhaust (low vacuum) end of the pump. Control of the rotor to 
stator clearance in the exhaust stages allows the optimisation of performance and power 
consumption. The inlet (high vacuum) temperature does not vary as considerably as the 
exhaust and hence rotor to stator control in the inlet stages is of lesser importance. Secondly, 
during roughing (pumping large volumes of gas at or near atmospheric pressure) performance 
can be optimised by bypassing the low vacuum stages of the pump. The rotor to stator 
clearance in the exhaust stages can be increased to act as a pressure relief valve, with the 
rotor to stator clearance at the inlet stages remaining constant so as to maximise pumping 
efficiency. Where the rotors are, at least in part, tapered, the size of the radial clearance 
between the rotors and the stator can be determined from the size of the axial clearance 
between the rotors and the stator. The relationship between the axial and the radial 
clearances can be established during testing. 

The rotors may be pulsed between two axial positions to remove process deposits in the axial 
clearances between the rotors and the stator. For example, the control device may be 
configured to move the rotors at a first speed in one axial direction to increase the axial 
clearance between the rotors and the stator, and to move the rotors at a second speed different 
from the first speed to decrease the axial clearance between the rotors and the stator. In 
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order to prevent tripping of the pump motor, the rate of decrease of the axial clearance is 
preferably greater than the rate of increase of the axial clearance. A linear encoder may be 
provided to prevent seizure at the extremities of the axial positions of the rotors. . 

In a second aspect, the present invention provides a method of controlling operation of a 
pump comprising a stator housing first and second intermeshing rotors adapted for counter- 
rotation within the stator, the method comprising the steps of axiallv moving the rotors 
relative to the stator to increase an axial clearance between the rotors and the stator when 
rotors are stationary, subsequently starting rotor rotation, and, during rotor rotation, axially 
moving the rotors relative to the stator to decrease the axial clearance between the rotors and 
the stator. 

The method may further comprise subsequently, and preferably repeatedly, increasing and 
decreasing the axial clearance during use of the pump to remove deposits from the axial 
clearance. Thus, in a third aspect the present invention provides a method of controlling 
operation of a pump comprising a stator housing first and second intermeshing rotors adapted 
for counter-rotation within the stator, the method comprising the steps of sequentially axially 
moving the rotors in opposite directions relative to the stator to periodically vary an axial 
clearance between the rotors and the stator to remove deposits from the axial clearance. 

Features described above in relation to the first aspect of the invention are equally applicable 
to the method aspects of the invention, and vice versa. " 
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